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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to tubing for sewage used for construction of a sewage use heat-source 

facility. 

[0002] 

[Description of the Prior Art] Conventionally, as a heat-source facility using sewage, the thing of (**) of a degree - 
(Ha) a format is known. 

[0003] (b) The format of pumping Sewage W out of the sewage ways M, such as a laying-under-the-ground sewer pipe 
and a sewage open conduit, with a pump, and carrying out heat exchange of the pumping sewage W to a heat carrier L 
by the heat exchanger X as shown in drawing 9 (for example, refer to JP,8-21673,A). 

[0004] (b) The format of installing the heat exhanger tube Y (namely, heat exchanger) to which the tubing secret 
communication fault of the heat carrier L is carried out in the sewage way M, the intermediate sewage ****M', etc. in 
the condition of making it immersed into Sewage W as shown in drawing 10 or drawing 11 . 

[0005] (c) The method which installs a heat pipe Z in the condition of contacting the evaporator a of a heat pipe Z on 
the external surface of laying-under-the-ground sewer pipe 2', and locating the condensation section b of a heat pipe Z 
in the part for a thaw as shown in drawing. 12 , and pumps up the potential heat of Sewage W in the part for a thaw by 
this (for example, refer to JP,6-136714,A). 
[0006] 

[Problem(s) to be Solved by the Invention] However, there was a problem of the following a and b in the form of the 
above-mentioned (b) and (b). 

a. The maintenance of as opposed to [ variously, inclusion carries out adhesion deposition, or tends to be caught in the 
immersion heat exhanger tube Y in the internal passage of a heat exchanger X, and ] this in Sewage W and a certain 
cure against defense are needed. 

b. In order that the sewage W containing various corrosive components may contact directly the interior of a heat 
exchanger X, and the immersion heat exhanger tube Y, degradation of a heat exchanger X and the immersion heat 
exhanger tube Y is early. 

[0007] Moreover, there was a problem of the following c and d in the form of the above (Ha). 

c. Are restricted to the vertical posture to which the installation posture turned Evaporator a to the heat pipe Z down, 
moreover, from there being constraint that the maximum length of a pipe is restricted to Evaporator a being restricted to 
the edge location of a pipe, and acquiring the practical heat efficiency of materials handling For example, if it is going 
to extract sewage heat from the big range in the facility direction of sewer pipe 2' Facility construction becomes 
difficult in many cases, and the installation of a facility of it being necessary to install many heat pipes Z in 
juxtaposition in the sewer pipe facility direction with a vertical posture respectively itself etc. is impossible depending 
on facility conditions in many cases. 

d. The facility gestalt of making the lower limit section of a heat pipe Z into the condensation section b, and making 
laying-under-the-ground sewer pipe 2' contact from constraint of the installation posture like the above of a heat pipe Z, 
i.e., the facility gestalt which uses the sewage W of laying-under-the-ground sewer pipe 2' for the source of heat 
dissipation, cannot be taken. 

[0008] In view of these actual condition, the main technical problem of this invention is in the point which solves the 
problem like the above effectively and easy-izes construction of a sewage use heat-source facility sharply especially by 
rational amelioration to tubing for sewage. 
[0009] 

[Means for Solving the Problem] [1] Make it the structure which the peripheral face of the body for sewage of tubing 
was made to meet, and attached in the body for sewage of tubing the heat exhanger tube which derives the heat carrier 
introduced from the end from the other end as structure of tubing for sewage used for construction of a sewage use 



heat-source facility in invention concerning claim 1. 

s [0G10] That is, in construction of the sewage use heat-source facility using this tubing for sewage, while using this 
body for sewage of tubing for the planned facility site of a facility for the body for sewage of tubing which attached the 
heat exhanger tube beforehand like the above in delivery and its planned facility site and forming a sewage way in it, 
thermal feeding-and-discarding tubing is connected to the heat exhanger tube attached in that body for sewage of 
tubing, and a sewage use heat-source facility is built. 

[001 1] In this sewage use heat-source facility, heat exchange of the heat carrier is carried out to the sewage within the 
body for sewage of tubing (namely, sewage of the sewage way formed with tubing for sewage) through the tube wall of 
a heat exhanger tube, and the tube wall of the body for sewage of tubing in the tubing secret communication fault 
process of the above-mentioned heat exhanger tube. And by this The unnecessary heat which a heat carrier bears in the 
source of heat dissipation using sewage is made to radiate heat by the case where sewage temperature is lower than the 
heat carrier which collects the potential heat of sewage to a heat carrier, and uses for various applications, and is 
introduced into a heat exhanger tube, by the case where sewage temperature is higher than the heat carrier introduced 
into a heat exhanger tube. 

[0012] That is, if it is the sewage use heat-source facility using tubing for sewage of the above-mentioned structure, the 
effectiveness of following A-D can be acquired compared with a facility of (**) of point ** - (Ha) the conventional 
format. 

[0013] A. Since it has not said that the inclusion in sewage carries out adhesion deposition, or is caught in an 
immersion heat exhanger tube like previous (b) and the format of (b) in the internal passage of a heat exchanger, the 
burden of a maintenance is small and the special cure against defense to adhesion deposition and connection of the 
inclusion in sewage also becomes unnecessary. 

[0014] B. High durability can be acquired from there being no promotion of degradation of the heat exhanger tube by 
the direct contact to the sewage and the heat exhanger tube containing various corrosive components. 
[0015] C. About the above-mentioned heat exhanger tube which sends out the heat carrier introduced from the end 
from the other end, since there is no various constraint (limit of an installation posture which carried out point **) like 
a heat pipe, it can lessen that facility construction is easy, and the part and facility cost also become cheap, and the 
installation of a facility itself becomes difficult according to facility conditions. 

[0016] D. By the ability to be used for all of the heat recovery from sewage, and the heat dissipation to sewage, it 
becomes the sewage use heat-source facility excellent in versatility like the above. 

[0017] And in addition to the effectiveness of these A-D, if it is tubing for sewage of the above-mentioned structure, 
the effectiveness of the following E and F can be doubled again. 

[0018] E. Although construction makes it complicated in carrying out installation construction of tubing for sewage 
(the body), and the heat exhanger tube separately in the planned facility site of a facility while the period which two 
processes are needed for those installation, and construction takes becomes long If the heat exhanger tube is attached in 
the body for sewage of tubing like the above, installation of a heat exhanger tube can also be completed with 
installation of the body for sewage of tubing in the planned facility site, and construction can be simplified while being 
able to shorten that part and a construction period. At this point Construction of a sewage use heat-source facility can 
be conjointly easy-ized sharply with easy-ization of the above-mentioned facility construction of C. 
[0019] F. Since it is the structure of making the peripheral face of the body for sewage of tubing meeting, and attaching 
a heat exhanger tube in the body for sewage of tubing Old tubing for sewage can be used for the body for sewage of 
tubing almost as it is. Make it this point and double pipe structure, and either of sewage and a heat carrier is passed 
between an inner tube and an outer tube. And a batch makes 2 passage pass sewage through the inside of the heat 
exchange format of making an inner tube passing through another side, and tubing, to one passage with a bridgewall. 
And the rise of the cost which manufacture of tubing takes can be inhibited compared with the heat exchange format of 
making the passage of another side passing a heat carrier etc., and facility cost of a sewage use heat-source facility can 
be made cheap. 

[0020] in addition, in implementation of invention concerning claim 1, to the heat carrier which a heat exhanger tube is 
made to pass Brine and water which carry out circulation supply to the load heat exchangers the object for thaws, for 
anti-freeze, etc. in the case of the heat recovery from sewage, Various things, such as a refrigerant for evaporation 
(namely, gestalt as which a heat exhanger tube is operated as a refrigerant evaporator of heat pump) in the heat pump as 
the brine which carries out circulation supply to the endoergic side heat exchanger (refrigerant evaporator) of the heat 
pump as source equipment of warm temperature, water, and source equipment of warm temperature, can be used. 
[0021] moreover, the refrigerant for condensation (namely, gestalt as which a heat exhanger tube is operated as a 
refrigerant condenser of heat pump) in the heat pump as the brine which carries out circulation supply to the load heat 
exchanger for cooling in the heat dissipation to sewage, water, the brine which carries out circulation supply to the 
heat-dissipation side heat exchanger (refrigerant condenser) of the heat pump as heat sink equipment and water, and 
heat sink equipment etc. - various things can be similarly used for a heat carrier. 



[0022] Moreover, the sewage said by this invention may not be restricted to common sewage, may spring from 
.industrial liquid waste or a tunnel, and may be water wastewater etc. 

[0023] [2] Make it the structure attached in the condition of twisting said heat exhanger tube spirally to said body for 
sewage of tubing in implementation of invention concerning claim 1 in invention concerning claim 2. 
[0024] That is, if it is this structure, the shape of an above-mentioned spiral of a heat exhanger tube can twist the 
heating area and heat exchange time amount of heat exchange of the sewage within the body for sewage of tubing after 
a facility, and the passage heat carrier in a heat exhanger tube, they can be greatly secured by arrangement, thereby, in 
the case of the heat recovery from sewage, that recovery heating value can be secured, and, in the heat dissipation to 
sewage, that heat release can be secured greatly. 

[0025] In addition, only the heat exhanger tube which sends out the heat carrier introduced from the end from the other 
end does not have the various constraint like a heat pipe, and since processing is also easy compared with a heat pipe, 
the spiral thing which it twists and is attached in the body for sewage of tubing in the condition is easy, and the 
manufacture cost of tubing for sewage does not increase a heat exhanger tube greatly especially according to this 
structure. 

[0026] In order to attach in the condition of twisting a heat exhanger tube spirally to the body for sewage of tubing, it 
may not restrict for one train's twisting a heat exhanger tube and changing it into a condition, but the gestalt which 
twists a heat exhanger tube spirally in the state of juxtaposition of two or more trains may be adopted. 
[0027] [3] Make it the structure which attached said heat exhanger tube in said body for sewage of tubing by the tubing 
seriate voice of the juxtaposition prolonged in the direction of a tube core of said body for sewage of tubing in 
implementation of invention concerning claim 1 in invention concerning claim 3. 

[0028] If it is this structure, that is, the heating area and heat exchange time amount of heat exchange of the sewage 
within the body for sewage of tubing after a facility, and the passage heat carrier in a heat exhanger tube It is greatly 
securable with **** arrangement of the above-mentioned juxtaposition prolonged in the direction for sewage of a heat 
exhanger tube of the tube core of a tubing body, and thereby, like invention concerning claim 2, in the case of the heat 
recovery from sewage, the recovery heating value can be secured, and, in the heat dissipation to sewage, the heat 
release can be secured greatly. 

[0029] In addition, only the heat exhanger tube which sends out the heat carrier introduced from the end like the above- 
mentioned from the other end does not have the various constraint like a heat pipe, and since processing is also easy 
compared with a heat pipe, it is easy to attach a heat exhanger tube in the body for sewage of tubing by the tubing 
seriate voice of the juxtaposition prolonged in the direction of a tube core of the body for sewage of tubing, and the 
manufacture cost of tubing for sewage does not increase greatly especially according to this structure. 
[0030] The gestalt which is the hoop direction of the body for sewage of tubing, and arranges **** of juxtaposition of a 
heat exhanger tube at equal intervals in order to attach a heat exhanger tube in the body for sewage of tubing by the 
tubing seriate voice of the juxtaposition prolonged in the direction of a tube core of the body for sewage of tubing, Or 
although any of the gestalt arranged in the accumulation condition to the specific part in the hoop direction of the body 
for sewage of tubing may be adopted From generally pouring sewage by non-flood condition, a sewage way the change 
in a sewage flow rate in such a case, from a certain thing When carrying out heat exchange of the sewage within the 
body for sewage of tubing after a facility, and the passage heat carrier in a heat exhanger tube efficiently Moreover, it is 
desirable to arrange **** of juxtaposition of a heat exhanger tube in the accumulation condition to the pars-basilaris- 
ossis-occipitalis part in the hoop direction of the body for sewage of tubing, when carrying out heat exchange stably in 
the condition with little effect by change of a sewage flow rate. 

[003 1] Moreover, about the thermal passage to the heat exhanger tube made into the tubing seriate voice of 
juxtaposition, any of the gestalt which makes juxtaposition pass a heat carrier to **** of juxtaposition, the gestalt 
which **** of juxtaposition is connected [ gestalt ] in the shape of meandering, and makes a serial pass a heat carrier to 
**** of juxtaposition, or the gestalt which combined these juxtaposition passage and serial passage again may be 
adopted. 

[0032] [4] Make it the structure which distributed the end by-pass edge and other end by-pass edge of said heat 
exhanger tube to the end by-pass edge and other end by-pass edge of said body for sewage of tubing, and has arranged 
them in invention concerning claim 4 in implementation of invention concerning any 1 term of claims 1-3. 
[0033] That is, the end by-pass edge of the heat exhanger tube attached in one body for sewage of tubing in case 
sequential connection of the bodies for sewage of tubing will be carried out in the planned facility site of a facility and 
a sewage way will be formed, if it is this structure, The other end by-pass edge of the heat exhanger tube attached in the 
body for sewage of another side of tubing It will be in the condition of being mutually located in near in the connection 
part of the bodies for these sewage of tubing, and these installation heat exhanger tubes can be connected well easily. 
By this When taking the facility gestalt which carries out series connection of the installation heat exhanger tubes of 
each body for sewage of tubing, construction of the sewage use heat-source facility can be made still easier. 
[0034] [5] Make it the structure which has arranged mutually the end by-pass edge and other end by-pass edge of said 



heat exhanger tube in the part soon in the direction of a tube core of said body for sewage of tubing in invention 
.concerning claim 5 in implementation of invention concerning any 1 term of claims 1-3. 

[0035] That is, connection of the supply by-pass (or discharge by-pass) of thermal feeding-and-discarding tubing to the 
end by-pass edge of that installation heat exhanger tube if it is this structure, in case thermal feeding-and-discarding 
tubing will be connected to the heat exhanger tube attached in the body for sewage of tubing in the planned facility site 
of a facility, Connection of the discharge by-pass (or supply by-pass) of thermal feeding-and-discarding tubing to the 
other end by-pass edge of the installation heat exhanger tube will be able to be made well easily mutually in a part 
soon. By this When taking the facility gestalt which connects the supply by-pass and discharge by-pass of thermal 
feeding-and-discarding tubing to the installation heat exhanger tube of each body for sewage of tubing, construction of 
the sewage use heat-source facility can be made still easier. 

[0036] [6] Make it the structure which attached the joint in the tube end of said heat exhanger tube in invention 
concerning claim 6 in implementation of invention concerning any 1 term of claims 1-5. 

[0037] That is, if it is this structure, in case it will connect thermal feeding-and-discarding tubing to the heat exhanger 
tube attached in the body of a sewer pipe in the planned facility site of a facility or the installation heat exhanger tubes 
of each body for sewage of tubing will be connected, these connection can be easily made well using the joint in which 
it is beforehand attached by the tube end of a heat exhanger tube, and construction of a sewage use heat-source facility 
can be made still easier at this point. 

[0038] [7] Make it the structure using the plastic conduit which has flexibility in said heat exhanger tube in invention 
concerning claim 7 in implementation of invention concerning any 1 term of claims 1-6. 

[0039] That is, if the plastic conduit which has flexibility is used for a heat exhanger tube, it can compare with using 
for a heat exhanger tube the metallic conduit which is ****, installation of the heat exhanger tube to the body for 
sewage of tubing in the condition of making the peripheral face of the body for sewage of tubing meeting can be made 
easy, and, thereby, manufacture cost of tubing for sewage can be made cheaper. 

[0040] Moreover, since a plastic conduit is generally excellent in corrosion resistance, if a plastic conduit is used for 
the heat exhanger tube attached in the body for sewage of tubing, it can also raise further the durability of the sewage 
use heat-source facility to build. 

[0041] [8] Make it the structure which attached the heat insulator which changes n0 n-****** of said heat exhanger 
tube into a heat insulation condition to the exterior among the peripheral faces of said body for sewage of tubing in 
invention concerning claim 8 in implementation of invention concerning any 1 term of claims 1-7. 
[0042] That is, the thing which sewage heat will diffuse outside from non-****** of a heat exhanger tube among that 
peripheral face in the body for sewage of tubing after a facility if it is this structure () By the case where recovery use is 
carried out, sewage potential heat Namely, external stripping of warm temperature, one side, In the case where sewage 
is used as a source of heat dissipation, external stripping of cold energy can be inhibited with the above-mentioned heat 
insulator, and the heat exchange effectiveness of the sewage within the body for sewage of tubing after the part and a 
facility and the passage heat carrier in a heat exhanger tube can be raised. By this In the case of the heat recovery from 
sewage, the recovery heating value can be secured, and, in the heat dissipation to sewage, the heat release can be 
secured still more greatly. 

[0043] In addition, if it hits attaching the above-mentioned heat insulator, any of the gestalt which attaches a heat 
insulator only to non-****** of a heat exhanger tube among the peripheral faces of the body for sewage of tubing, or 
the gestalt which attaches heat insulators also including a heat exhanger tube's existence part in the condition of 
inserting a heat exhanger tube, between the peripheral face of the body for sewage of tubing and a heat insulator may 
be adopted. 

[0044] [9] By invention concerning claim 9, in implementation of invention concerning any 1 term of claims 1-8, 
where said heat exhanger tube is located between the peripheral faces of said body for sewage of tubing, make the 
periphery section of said body for sewage of tubing into the structure which attached the wrap protective cover. 
[0045] That is, the time of carrying the body for sewage furnished with a heat exhanger tube of tubing to the planned 
facility site of a facility, if it is this structure, In case the body for sewage of tubing is installed in a digging slotted hole 
in the planned facility site of a facility, it can prevent damaging an installation heat exhanger tube in the collision with 
other objects etc. with the above-mentioned protective cover. By this In that delay of construction by heat exhanger 
tube damage is avoidable, construction of a sewage use heat-source facility can be made still easier. 
[0046] Moreover, degradation of the heat exhanger tube after facility construction can also be effectively prevented 
with the above-mentioned protective cover, and the durability of a sewage use heat-source facility can also be raised 
further. 

[0047] In addition, when doubling and carrying out invention concerning claim 8 which attaches a heat insulator, by 
attaching a protective cover to the condition of locating a heat exhanger tube and a heat insulator between the 
peripheral face of the body for sewage of tubing, and a protective cover, protection of a heat insulator can also be 
doubled and aimed at, and it can have a heat insulator in coincidence, and the crater damage on a protective cover can 



also be prevented. 

.[0048] [10] Make it the structure which enclosed the heat carrier with said heat exhanger tube in invention concerning 
claim 10 in implementation of invention concerning any 1 term of claims 1-9. 

[0049] That is, if it is this structure, in case thermal feeding-and-discarding tubing and other heat exhanger tubes will 
be connected to the heat exhanger tube attached in the body of a sewer pipe and a heat carrier will be filled to these heat 
exhanger tubes in the planned facility site of a facility, by the heat carrier be beforehand enclosed with that heat 
exhanger tube, there is no needlessness, the activity which extracts the air in a heat exhanger tube can be simplified, 
and construction of a sewage use heat-source facility can be made still easier at this point. 

[0050] In addition, the heat carrier enclosed with the heat exhanger tube may be a heat carrier of a different kind, as 
long as mixture with the heat carrier which a heat exhanger tube is made to pass behind the facility of a facility, and the 
passage [ it does not necessarily need to be of the same kind, and ] heat carrier after the facility of a facility is allowed. 
[0051] Moreover, the bulb for thermal enclosure is attached in the tubing edge of a heat exhanger tube in 
implementation of invention concerning claim 10, and it is good to have aperture actuation of the bulb and to enable it 
to shift a heat exhanger tube to the free passage condition under thermal restoration with thermal feeding-and- 
discarding tubing and other heat exhanger tubes easily, after this connects a heat exhanger tube to thermal feeding-and- 
discarding tubing or other heat exhanger tubes in the planned facility site of a facility. 

[0052] [11] Make it the structure which made the vacuum the inside of tubing of said heat exhanger tube in invention 
concerning claim 1 1 in implementation of invention concerning any 1 term of claims 1-9. 
[0053] If it is this structure, in case thermal feeding-and-discarding tubing and other heat exhanger tubes will be 
connected to the heat exhanger tube attached in the body of a sewer pipe and a heat carrier will be filled to these heat 
exhanger tubes in the planned facility site of a facility, by that is, the thing beforehand done for the vacuum suction of 
the inside of tubing of that heat exhanger tube The activity which extracts the air in a heat exhanger tube can be done 
still easier for construction of a sewage use heat-source facility like unnecessary invention which is, can carry out, can 
simplify and relates to claim 10 at this point. 

[0054] And since it is necessary to maintain the inside of tubing of a heat exhanger tube at a necessary degree of 
vacuum when taking the facility gestalt which makes a heat exhanger tube pass the refrigerant for evaporation of heat 
pump, and operates a heat exhanger tube as it as a refrigerant evaporator of heat pump, or to take the facility gestalt 
which makes a heat exhanger tube pass the refrigerant for condensation of heat pump, and operates a heat exhanger 
tube as it as a refrigerant condenser of heat pump, when taking such a facility gestalt, it becomes an effective means 
especially. 

[0055] In addition, like invention which relates to claim 10 in implementation of invention concerning claim 1 1, the 
bulb for vacuum maintenance is attached in the tubing edge of a heat exhanger tube, and it is good to have aperture 
actuation of this bulb and to enable it to shift a heat exhanger tube to a free passage condition with thermal feeding- 
and-discarding tubing or other heat exhanger tubes easily, after this connects a heat exhanger tube to thermal feeding- 
and-discarding tubing or other heat exhanger tubes in the planned facility site of a facility. 
[0056] 

[Embodiment of the Invention] The [1st operation gestalt] Drawing 1 and drawing 2 show the tubing P for sewage used 
for construction of a sewage use heat-source facility. This tubing P for sewage It is made the structure which the 
peripheral face of the body 2 for sewage of tubing was made to meet in the condition of twisting spirally, and attached 
in the body 2 for sewage of tubing the heat exhanger tube 1 which sends out the heat carrier L introduced from the end 
from the other end. moreover, the condition of inserting a heat exhanger tube 1 into this body 2 for sewage of tubing 
between that peripheral face ~ a heat exhanger tube's 1 existence part - including - the heat insulator 3 of the 
peripheral face of the body 2 for sewage of tubing which covers the whole mostly - and the condition of having 
located the heat exhanger tube 1 and the heat insulator 3 between the peripheral faces of the body 2 for sewage of 
tubing - the periphery section of the body 2 for sewage of tubing - the wrap protective cover 4 is mostly attached for 
the whole. 

[0057] End by-pass edge la of a heat exhanger tube 1 and other end by-pass edge lb Distribute to the end by-pass edge 
and other end by-pass edge of the body 2 for sewage of tubing, arrange, and it is made to have extended to the exterior 
of a protective cover 4. Moreover, after attaching the joint 5 and the bulb 6 for thermal enclosure in both the tube ends 
la and lb of a heat exhanger tube 1 and being filled up with a heat carrier L in tubing of a heat exhanger tube 1, the 
heat carrier L is enclosed in tubing of a heat exhanger tube 1 with the lock out by this bulb 6. 
[0058] In addition, lc is a fastener which attaches a heat exhanger tube 1 in the body 2 for sewage of tubing. 
[0059] Drawi.ng.3 shows the thaw facility built using the above-mentioned tubing P for sewage, ships the body 2 for 
sewage of tubing which attached the heat exhanger tube 1 beforehand like the above about construction of this thaw 
facility to the planned facility site of a facility, and forms a sewage way M in sewage way facilities in that planned 
facility site by carrying out sequential connection of the body 2 for sewage of tubing within the slotted hole 7 which 
carried out digging formation. 



[0060] Moreover, end by-pass edge la of the heat exhanger tube 1 attached in one body 2 for sewage of tubing in. the 
.connection part of body of tubing 2 for sewage, Installation heat exhanger tube 1 of body of tubing 2 each for sewage 
are connected to a serial by connecting using the joint 5 of the attachment of other end by-pass edge lb of the heat 
exhanger tube 1 attached in the body 2 for sewage of another side of tubing to these tube ends la and lb. 
[0061] And heat exhanger tube tube-end la by the side of the end in the series connection group of these heat exhanger 
tubes 1 and heat exhanger tube tube-end lb by the side of the other end again While connecting with outward tube 9a 
and **** 9b of the thermal circuit 9 to the heat exchanger 8 for thaws installed in the bottom of road surfaces, such as a 
road and a parking lot, at each ** using the joint 5 of the attachment to these tube ends la and lb The bulb 6 for 
thermal enclosure of the tube ends la and lb in the installation heat exhanger tube 1 of body of tubing 2 each for 
sewage is opened, to each heat exhanger tube 1 and a list, outward tube 9a and **** 9b of the thermal circuit 9 are 
changed into the free passage condition under thermal restoration, and a slotted hole 7 is returned in the condition. 
[0062] 2' is the usual tubing for sewage (namely, body for sewage of tubing which has not attached the heat exhanger 
tube 1) which forms the sewage way M with the above-mentioned body 2 for sewage furnished with a heat exhanger 
tube 1 of tubing. 

[0063] In this thaw facility, that is, by circulating a heat carrier L (for example, brine) with a circulating pump 10 
through the thermal circuit 9 (namely, thermal feeding-and-discarding tubing to a heat exhanger tube 1) between the 
series-connection group of a heat exhanger tube 1, and the heat exchanger 8 for thaws Carry out heat exchange of that 
heat carrier L to the sewage W of the sewage way M through the tube wall of a heat exhanger tube 1, and the tube wall 
of the body 2 for sewage of tubing in the tubing secret communication fault process of each heat exhanger tube 1, 
thermal circulation is made to radiate heat by the heat exchanger 8 for thaws with the sewage potential heat collected to 
the heat carrier L by this heat exchange, and the thaw of a road or a parking lot is performed. 

[0064] In addition, although the **** 1 operation gestalt showed the example which circulates a heat carrier L between 
the heat exchanger 8 for thaws, and a heat exhanger tube 1 A heat carrier L is circulated with the same facility 
configuration between the load heat exchangers for road surface anti-freeze etc., and a heat exhanger tube 1 . The 
recovery heat from Sewage W may be made to perform anti-freeze, and a heat carrier L is circulated between the load 
heat exchanger for cooling, and a heat exhanger tube 1 with the same facility configuration, and it may be made to 
perform various cooling with the gestalt which uses Sewage W for the source of heat dissipation in a load heat 
exchanger. 

[0065] The [2nd operation gestalt] The point of drawing 4 showing the heat pump facility built using the above- 
mentioned tubing P for sewage shown in drawing 1 and drawing 2 , sending the body 2 for sewage of tubing which 
attached the heat exhanger tube 1 beforehand to the planned facility site of a facility, and building a facility is the same 
as the 1st operation gestalt. 

[0066] 1 1 is compression equation heat pump, and this heat pump 1 1 is equipped with the heat pump circuit (frozen 
circuit) which uses the heat-source side heat exchanger 12, the load side heat exchanger 13, a compressor 14, an 
expansion valve 15, and a four way valve 16 as main components, and performs a switch with warm temperature 
generating operation and cold energy generating operation by switch of the refrigerant path by the four way valve 16. 
[0067] That is, by switch of the refrigerant path by the four way valve 16, by warm temperature generating operation, 
the heat-source side heat exchanger 12 is operated as a refrigerant evaporator, and the load side heat exchanger 13 is 
operated as a refrigerant condenser. Moreover, in cold energy generating operation, conversely, the heat-source side 
heat exchanger 12 is operated as a refrigerant condenser, and the load side heat exchanger 13 is operated as a 
refrigerant evaporator. 

[0068] 17 is a thermal circuit () by the side of the heat source which circulates the heat-source side heat carrier L with a 
circulating pump 18 between the heat-source side heat exchanger 12 of heat pump 11, and the series connection group 
of a heat exhanger tube 1 . It is thermal feeding-and-discarding tubing to a heat exhanger tube 1 . Namely, in this heat 
pump facility At the time of that construction, it connects with each ** using the joint 5 of beforehand the attachment 
of heat exhanger tube tube-end la by the side of the end in the series connection group of a heat exhanger tube 1, and 
heat exhanger tube tube-end lb by the side of the other end to these tube ends la and lb to outward tube 17a and **** 
17b of this thermal circuit 17. 

[0069] On the other hand, 19 is a thermal circuit by the side of the load made to circulate through load side heat carrier 
L 1 with a circulating pump 21 between the load side heat exchanger 13 of heat pump 11, and load equipment 20. 
[0070] In this heat pump facility, that is, by performing warm temperature generating operation of heat pump 1 1 at a 
warm temperature need term (especially winter) With the gestalt which carries out the endoergic operation of the heat- 
source side heat exchanger 12 (namely, endoergic side heat exchanger in warm temperature generating operation) as a 
refrigerant evaporator to the heat-source side heat carrier L which collected sewage potential heat by heat exchange 
with the sewage W in the tubing secret communication fault process of a heat exhanger tube 1 Warm temperature is 
generated in the load side heat exchanger 13 (namely, heat dissipation side heat exchanger in warm temperature 
generating operation) as a refrigerant condenser, and this generating warm temperature is supplied to load equipment 



20 with circulation of load side heat carrier L\ 

-[0071] Moreover, by performing cold energy generating operation of heat pump 1 1 at a cold energy need term 
(especially summer) With the gestalt which carries out the heat dissipation operation of the heat-source side heat 
exchanger 12 (namely, heat dissipation side heat exchanger in cold energy generating operation) as a refrigerant 
condenser to the heat-source side heat carrier L which radiated heat with Sewage W by heat exchange with the sewage 
W in the tubing secret communication fault process of a heat exhanger tube 1 Cold energy is generated in the load side 
heat exchanger 13 (namely, endoergic side heat exchanger in cold energy generating operation) as a refrigerant 
evaporator, and this generating cold energy is supplied to load equipment 20 with circulation of load side heat carrier 
L\ 

[0072] In addition, although the **** 2 operation gestalt showed the heat pump facility which performs alternatively 
heat recovery from Sewage W, and heat dissipation to Sewage W by switch with warm temperature generating 
operation of heat pump 1 1 and cold energy generating operation It is made to circulate a heat carrier L between the 
endoergic side heat exchanger of the heat pump which performs only warm temperature generating operation, and a 
heat exhanger tube 1 . The heat pump facility which performs only heat recovery from Sewage W may be built, and 
conversely, as a heat carrier L is circulated between the heat dissipation side heat exchanger of the heat pump which 
performs only cold energy generating operation, and a heat exhanger tube 1, the heat pump facility which performs 
only heat dissipation to Sewage W may be built. 

[0073] The [3rd operation gestalt] Drawing S and drawing 6 show tubing P' for sewage for sewage use heat-source 
facility construction which carried out the partial change of the structure. In this tubing for sewage P' A heat exhanger 
tube 1 is made to meet the peripheral face of the body 2 for sewage of tubing by the tubing seriate voice of the 
juxtaposition prolonged in the direction of a tube core of the body 2 for sewage of tubing, it attaches in the body 2 for 
sewage of tubing, and the same heat insulator 3 and same protective cover 4 as the above-mentioned are attached to the 
body 2 for sewage of tubing on it. 

[0074] End by-pass edge la of a heat exhanger tube 1 and other end by-pass edge lb In the direction of a tube core of 
the body 2 for sewage of tubing, will arrange in a part mutually soon, and it will be made to have extended to the 
exterior of a protective cover 4. Moreover, after attaching bulb 6' a joint 5 and for vacuum maintenance in both the tube 
ends la and lb of a heat exhanger tube 1 and carrying out vacuum suction of the inside of tubing of a heat exhanger 
tube 1, the inside of tubing of a heat exhanger tube 1 is maintained at the vacua with the lock out by this bulb 6\ 
[0075] In addition, it connects in the shape of meandering, and a serial is passed, and the heat exhanger tube 1 made 
into **** of juxtaposition makes pass it and makes a heat carrier L it. 

[0076] Drawin g 7 shows the heat pump facility built using above-mentioned tubing P' for sewage. About construction 
of this heat pump facility Ship the body 2 for sewage of tubing which attached the heat exhanger tube 1 beforehand like 
the above to the planned facility site of a facility like the 1st and 2nd operation gestalt, and to sewage way facilities in 
the planned facility site within the slotted hole 7 which carried out digging formation The sewage way M is formed by 
connecting the body 2 for sewage of tubing which has attached the heat exhanger tube 1 beforehand with other usual 
tubing 2' for sewage (body for sewage of tubing which has not attached the heat exhanger tube 1). 
[0077] Moreover, end by -pass edge la of the heat exhanger tube 1 attached in the body 2 for sewage of tubing and 
other end by-pass edge lb To outward tube 23a and **** 23b of the refrigerant circuit 23 (namely, thermal feeding- 
and-discarding tubing to a heat exhanger tube 1) which extended from the below-mentioned heat pump 22 It connects 
with these tube ends la and lb using the joint 5 of an attachment. After that, Bulb 6' for vacuum maintenance of the 
tube ends la and lb in the installation heat exhanger tube 1 is opened, to a heat exhanger tube 1 and a list, outward tube 
23a and **** 23b of the refrigerant circuit 23 are changed into the free passage condition of a degree of vacuum of 
having been suitable for refrigerant actuation, and a slotted hole 7 is returned in the condition. 
[0078] Heat pump 22 is what constitutes a heat pump circuit (frozen circuit) by using the installation heat exhanger 
tube 1 of the body 2 for sewage of tubing, the load side heat exchanger 24, a compressor 25, an expansion valve 26, 
and a four way valve 27 as main components. Warm temperature generating operation as which the installation heat 
exhanger tube 1 of the body 2 for sewage of tubing is operated as a refrigerant evaporator, and the load side heat 
exchanger 24 is operated as a refrigerant condenser by switch of the refrigerant path by the four way valve 27, A switch 
with cold energy generating operation as which the installation heat exhanger tube 1 of the body 2 for sewage of tubing 
is operated as a refrigerant condenser, and the load side heat exchanger 24 is operated as a refrigerant evaporator 
contrary to this is performed. 

[0079] 28 is a thermal circuit by the side of the load made to circulate through load side heat carrier L' with a 
circulating pump 30 between the load side heat exchanger 24 of heat pump 22, and load equipment 29. 
[0080] In this heat pump facility, that is, by performing warm temperature generating operation of heat pump 22 at a 
warm temperature need term (especially winter) Heat pump operation of the gestalt which is made to carry out heat 
exchange of the refrigerant R for evaporation in heat pump 22 (namely, refrigerant which passed the expansion valve 
26) to the sewage W of the sewage way M in the tubing secret communication fault process of a heat exhanger tube 1 , 



ancl fs evaporated by the deprivation of sewage potential heat is carried out. Warm temperature is generated by the load 
side heat exchanger 24 as a refrigerant condenser in this operation, and that generating warm temperature is supplied to 
load equipment 29 by circulation of load side heat carrier L\ 

[0081] Moreover, by performing cold energy generating operation of heat pump 22 at a cold energy need term 
(especially summer) Heat pump operation of the gestalt which is made to carry out heat exchange of the refrigerant R 
for condensation of heat pump 22 (namely, regurgitation refrigerant of a compressor 25) to the sewage W of the sewage 
way M in the tubing secret communication fault process of a heat exhanger tube 1, and is made to condense by heat 
dissipation to Sewage W is carried out. Cold energy is generated by the load side heat exchanger 24 as a refrigerant 
evaporator in this operation, and that generating cold energy is supplied to load equipment 29 by circulation of load 
side heat carrier L\ 

[0082] In addition, although **** of juxtaposition of a heat exhanger tube 1 was made into the structure equally made 
distribution to the hoop direction of the body 2 for sewage of tubing in tubing for sewage P' of a **** 3 operation 
gestalt As it replaces with this and is shown in drawmg.8 , it may be made to carry out accumulation arrangement of the 
**** of juxtaposition of a heat exhanger tube 1 at the pars-basilaris-ossis-occipitalis side of the body 2 for sewage of 
tubing. Moreover, it may be made to replace with a serial passing a heat carrier (refrigerant R) to the heat exhanger 
tube 1 made into **** of juxtaposition, and you may make it the structure of making juxtaposition passing a heat 
carrier (refrigerant R) to **** of juxtaposition of a heat exhanger tube 1. 

[0083] Moreover, although the **** 3 operation gestalt showed the heat pump facility which performs alternatively 
heat recovery from Sewage W, and heat dissipation to Sewage W by switch with warm temperature generating 
operation of heat pump 22 and cold energy generating operation like the 2nd operation gestalt It is made to make a heat 
exhanger tube 1 pass the refrigerant R for evaporation of the heat pump which performs only warm temperature 
generating operation. The heat pump facility which performs only heat recovery from Sewage W may be built, and 
conversely, as a heat exhanger tube 1 is made to pass the refrigerant R for condensation of the heat pump which 
performs only cold energy generating operation, the heat pump facility which performs only heat dissipation to Sewage 
W may be built. 

[0084] [Another operation gestalt] Next, another operation gestalt is listed. 

[0085] Various installation means are [ installation by the fastener, and installation by welding ] employable as 
installation of the heat exhanger tube 1 to the body 2 for sewage of tubing at first. 

[0086] Circular, an ellipse, a rectangle, etc. may be what kind of configurations, and the cross-section configuration of 
a heat exhanger tube 1 may make them the structure made to be equipped with the piece section for securing greatly a 
heating area with the body 2 for sewage of tubing. 

[0087] Although the thing of the various quality of the materials, such as a metallic conduit and a plastic conduit, can 
be used for a heat exhanger tube 1, if the plastic conduit which has flexibility is used for a heat exhanger tube 1, 
installation of the heat exhanger tube 1 to the body 2 for sewage of tubing can be made easy. 
[0088] The sewage use heat-source facilities built using tubing for sewage of this invention may be any of a facility 
aiming at the heat recovery from sewage, or a facility aiming at the heat dissipation to sewage, and the application of 
the recovery heat in the case of aiming at the heat recovery from sewage and the purpose of heat dissipation in the case 
of aiming at the heat dissipation to sewage may also be what kind of things, respectively. 

[Translation done.] 
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